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S U M M A R Y
The incidences of infection with Mycobacterium tuberculosis and Cryptococcus neoformans in
immunocompromised patients have increased, but there are few documented cases of their coexistence.
We present the case of a 9-year-old female with systemic lupus erythematosus (SLE), treated with
prednisone and cyclophosphamide, who was admitted to the emergency department with a 2-week
history of fever, headache, malaise, fatigue, and diplopia 3 years after diagnosis. Physical examination
showed limitation of abduction of the right eye, Kernig and Brudzinski signs, and hyporeﬂexia. Magnetic
resonance imaging showed hyperdense lesions located in the caudate nucleus, and lumbar puncture
showed pleocytosis, a low glucose level, and increased protein level. Cerebrospinal ﬂuid culture
identiﬁed C. neoformans and PCR detect M. tuberculosis. Treatment was started with isoniazid, rifampin,
pyrazinamide, ethambutol, and amphotericin B. We found two similar reports in adults, but no data were
found for either pediatric or SLE patients.
 2014 The Authors. Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/3.0/).
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The incidences of infection with Mycobacterium tuberculosis
and Cryptococcus neoformans in immunocompromised patients,
each as a separate entity, have been increasing in developed
countries over recent years. However, reports of their coexis-
tence are scarce, with only a few documented cases of co-
infection in adult AIDS patients affecting central nervous system
(CNS) and the occurrence of both infections in a healthy
student.1,2
This ﬁnding has not been observed or reported in pediatric
patients with primary immunodeﬁciency disorders, AIDS, or
other secondary immunodeﬁciencies, resulting in a difﬁcult
diagnostic approach and therapeutic management in the
presented case.* Corresponding author. Tel.: +52 81 80 64 20 14; fax: +52 81 83 48 98 65.
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(C.A. Martinez-Longoria).
http://dx.doi.org/10.1016/j.ijid.2014.05.033
1201-9712/ 2014 The Authors. Published by Elsevier Ltd on behalf of International So
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).2. Case report
The case presented is that of a 9-year-old female with systemic
lupus erythematosus (SLE), diagnosed in March 2006. In the
months prior to diagnosis, the patient had a history of prurigo,
arthralgia, edema, and limitation of the movement of limbs.
Physical examination revealed an ulcerated lesion on the lateral
border of the tongue and Raynaud’s phenomenon involving the
hands and feet. With these clinical ﬁndings, laboratory tests were
requested and the results supported the diagnosis of SLE.
Treatment was initiated with prednisone, naproxen, acetamino-
phen, furosemide, digoxin, omeprazole, and cyclophosphamide.
Three years after diagnosis, the patient was admitted to the
emergency department with a 2-week history of uncontrolled
fever, retro-orbital and frontal oppressive headache, malaise,
fatigue, anorexia, drowsiness, vomiting, diarrhea, and epigastric
pain. Tests showed a urinary tract infection, and ceftriaxone was
initiated.
The patient returned to the emergency room 3 days after
discharge with a continuous headache, fever, and diplopia. A
physical examination showed 3-mm reactive pupils, limitation ofciety for Infectious Diseases. This is an open access article under the CC BY-NC-ND
Figure 1. Magnetic resonance imaging (T2 fast spin echo; TR: 35 ms; TE: 2.6 ms; FLIP: 25 degrees): sagittal (A), axial (B), and coronal (C) reconstructions revealing a
hyperintense lesion located in the caudate nucleus.
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C5–C7 hyporeﬂexia, with preserved sensory function.
Meningeal syndrome was diagnosed, and the patient under-
went a head magnetic resonance imaging (MRI) that showed ﬁve
hyperintense lesions located in the caudate nucleus on FLAIR and
T2 sequences, bilateral edema, and increased intraparenchymal
intensity (Figure 1) suggestive of an infectious process and
compatible with the typical perivascular hypoxic-ischemic lesions
seen in cryptococcosis.
A lumbar puncture was performed; cerebrospinal ﬂuid (CSF)
examination showed pleocytosis (0.22  106 leukocytes/l, 90%
neutrophils), low glucose level (31 mg/dl), increased protein level
(105.1 mg/dl), and negative India ink stain. The patient was started
on treatment with ceftriaxone, vancomycin, and ﬂuconazole.
CSF culture reported C. neoformans 2 days later, and
amphotericin B (1 mg/kg/day) was added. Another sample of
the CSF was used for PCR to detect mycobacterial infection
because of a family history of tuberculosis (TB). Positive PCR
results were reported for IS6110, MTP40, and HSP65 M. tubercu-
losis gene fragments. Due to the above laboratory results, a
specimen was taken for acid-fast bacillus smear and culture, and
both results were negative. A puriﬁed protein derivative (PPD)
skin test was performed, and the result was also negative. Chest X-
ray showed no chronic granulomatous disease patterns and no
evidence of inﬁltrates or cavitations. The results demonstrated a
simultaneous opportunistic neuro-infection caused by two
microorganisms, and Anti-tuberculosis treatment with isoniazid,
rifampin, pyrazinamide, and ethambutol was started and main-
tained over 4 months without toxicity. Antifungal treatment was
continued for 25 days and the patient was discharged after making
a complete recovery, with normal neurological examinations and
normal control tests.
3. Discussion
CNS infection in SLE is rare and constitutes only 3% of all
infections in lupus patients.3 There are reported cases of
meningitis due to C. neoformans or to M. tuberculosis in SLE,
although the incidence is extremely low (0.01%).4 However,
because of the immune status and personal/family history of
our patient, meningeal toxoplasmosis, cryptococcosis, or TB
infection was suspected. Complement deﬁciencies, cytokine and
cellular abnormalities, the presence of auto-antibodies, neutrophil,
lymphocyte, and splenic dysfunction, as well as immunosuppres-
sive and cytotoxic medications have all been cited to play major
roles in infections in SLE patients.3Vargas et al. published data from the Philippines, reporting
CNS infections occurring at a median 55 (range 7–125) months
after SLE diagnosis, usually with active disease, and treated with
prednisone, cyclophosphamide, hydroxychloroquine, and myco-
phenolate at least 1 month before the onset of symptoms.4 In that
report, 14 patients presented C. neoformans or M. tuberculosis
infection, and only ﬁve survived.4 In another study, Yang et al.
reported C. neoformans or M. tuberculosis in 50% and 30% of
patients with SLE and CNS infection, with 26% and 15% mortality,
respectively.3
Worldwide, TB is a disease of considerable morbidity and
mortality, with approximately one-third of the world’s population
infected according to the World Health Organization. Extrapul-
monary TB is far more common in developing countries than in the
industrialized nations, and infection sites include bone, spine,
kidney, lymph nodes, and brain.5
The incidence of C. neoformans meningitis in non-HIV-infected
patients was found to be 1.75 episodes per 10 000 discharges in
Taiwan. Host resistance to C. neoformans depends primarily on cell-
mediated immunity. Abnormalities in cell-mediated immunity in
SLE associated with immunosuppressive therapy make these
patients prone to this organism.3
MRI showed images suggestive of an infectious process,
compatible with typical lesions seen in cryptococcosis. Despite
typical TB images being described as tuberculomas (round,
peripheral, well circumscribed with contrast enhancement), some
papers have reported an appearance similar to that seen in
cryptococcosis, so making an accurate diagnosis can be difﬁcult.
However, in our patient, both microorganisms were demonstrated
in CSF tests.
We found two similar reports, one involving a 25-year-old
healthy female2 and the other a group of three HIV-infected adult
subjects,1 but no data were found for either pediatric or SLE
patients. This lack of information made the approach to our patient
difﬁcult; despite this, prompt treatment was given with a favorable
outcome.
We have reported a rare case of CNS co-infection in a child with
SLE. This shows the importance of considering many etiologic
possibilities when an immunocompromised patient, primary or
not, presents to the emergency room. Further, we must be alert to
opportunistic agents in this group of patients.
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